Attorney Docket No. 1820-2007 



WE CLAIM: 

1 . A surface-mount semiconductor device package comprising: 

a substrate having at least one planar surface; 

a semiconductor device disposed on the planar surface of the substrate; 

and 

an encapsulant surrounding the semiconductor device wherein the 
encapsulant material has thermal expansion properties substantially similar to 
the thermal expansion properties of the substrate. 

2. A surface-mount semiconductor device package according to claim 1 
wherein the package thermal resistance is less than about 200 degrees 
Centigrade per Watt. 

3. A surface-mount semiconductor device package according to claim 1 
wherein the package thermal resistance is less than about 50 degrees 
Centigrade per Watt. 

4. A surface-mount semiconductor device package according to claim 1 
wherein the package thermal resistance is less than approximately 25 degrees 
Centigrade per Watt. 

5 3f A surface-mount semiconductor device package according to claim 1 further 
comprising a plurality of conductive pads disposed on a surface of the substrate 
and electrically bonded to the semiconductor device. 
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Q $C A surface-mount semiconductor device package according to claim 3 further 
comprising conductive leads for electrically coupling the conductive pads to the 
semiconductor device. 

^ A surface-mount semiconductor device package according to claim 1 
wherein the substrate comprises ceramic material. 

^ ^6. A surface-mount semiconductor device package according to claim 1 
wherein the substrate comprises alumina. 

0\ X A surface-mount semiconductor device package according to claim 1 
wherein the substrate comprises beryllia. 

' 0 bC A surface-mount semiconductor device package according to claim 1 
wherein the encapsulant material comprises epoxy resin. 

lj ^ A surface-mount semiconductor device package according to claim 1 
wherein the encapsulant material comprises Dexter FP4451 epoxy resin. 

jX ^ A surface-mount semiconductor device package according to claim 1 
wherein the semiconductor device is operable at frequencies within a range of 
about 2-10 GHz. 

f3 "T^ A surface-mount semiconductor device package according to claim 1 
wherein the semiconductor device is operable at frequencies within a range of 
about 10-12 GHz. 
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/ij t2. A surface-mount semiconductor device package comprising: 

a planar ceramic substrate having a first surface and an opposing second 
surface; 

a semiconductor device disposed on the substrate first surface; 
conductive pads disposed on the substrate second surface; 
conductive leads coupling the semiconductor device to the conductive 
pads; and 

a low dielectric constant encapsulant material encapsulating the 
semiconductor device and substrate first surface. 

/<7 f& A surface-mount semiconductor device package according to claim 12 
wherein the substrate comprises alumina. 

[ t p 1^ A surface-mount semiconductor device package according to claim 12 
wherein the substrate comprises beryllia. 

A surface-mount semiconductor device package according to claim 12 
wherein the encapsulant material comprises epoxy resin. 

1 9) 1$. A surface-mount semiconductor device package according to claim 12 
wherein the encapsulant material comprises Dexter FP4451 epoxy resin. 

' ,r£. A surface-mount semiconductor device package according to claim 12 
wherein the semiconductor device is operable at frequencies within a range of 
about 2-10 GHz, 
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-)0 t8. A surface-mount semiconductor device package according to claim 12 
wherein the semiconductor device is operable at frequencies within a range of 
about 10-12 GHz. 

£ ! i% A method of manufacturing a surface-mount semiconductor device package 
comprising: 

affixing a semiconductor device to a first surface of a ceramic substrate; 
affixing conductive pads to an opposing second substrate surface; 
coupling the semiconductor device to the conductive pads with conductive 
leads; and 

encapsulating the semiconductor device in a low dielectric constant 
encapsulant material. 

^X- M. A method of manufacturing a surface-mount semiconductor device package 
according to claim 19 wherein the step of coupling the semiconductor device to 
the conductive pads further comprises the step of selecting the length of the 
conductive leads such that the series inductance of the device package is 
minimized. 

2<. A method of manufacturing a surface-mount semiconductor device package 
according to claim 19 wherein the step of encapsulating the semiconductor 
device further comprises the step of selecting an encapsulant material such that 
the parasitic capacitance of the device package is minimized. 
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